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Background: Integrating patient preferences in Health Technology Assessment (HTA) is argued to improve uptake, adherence,
and patient satisfaction. However, how to elicit and incorporate these preferences in HTA in a systematic and scientiﬁcally
valid manner is subject to debate.
Objective: This article provides a systematic review of the challenges to integrating patient preferences in HTA that have been
raised in the literature about patient preferences in HTA.
Methods: A systematic review of articles published between 2013 and 2017 addressing challenges to the integration of patient
preferences in HTAwas conducted in 7 databases. All issues with respect to the integration of patient preferences in HTAwere
extracted and divided into 5 categories: conceptual, normative, procedural, methodological, and practical issues. The issues
were ranked according to how often they were mentioned.
Results: Of 2147 retrieved articles, 67 were included in the analysis. Thirty-seven unique research issues were identiﬁed. In
the majority of the articles, methodological issues were posed (82%), followed by procedural (73%), normative (51%),
practical (24%), and conceptual (9%) issues. Frequently posed methodological issues concerned preference heterogeneity
and choice of method. Common procedural issues concerned how to evaluate the impact of preference studies and their
degree of being evidence based.
Conclusions: This article provides an overview of issues with respect to the integration of patient preferences in HTA
procedures. Most issues were of a methodological or procedural nature; yet, the large number of different issues points to the
overall importance of further researching the different aspects concerned with patient preferences in HTA. Through its
ranking of how many articles mention particular issues, this article proposes an implicit research agenda.
Keywords: health preference research, Health Technology Assessment, patient engagement, patient preferences, research
agenda, systematic review.
VALUE HEALTH. 2019; 22(11):1318–1328Introduction
Health Technology Assessment (HTA) informs reimbursement
and coverage decisions on how to allocate healthcare resources
to different health technologies by carefully assessing the costs
and beneﬁts of health interventions.1 With the increasing focus
on patient preferences in clinical practice guidelines,2–4 academic
research,5,6 and regulatory decision making,7–9 it is important
that HTA not fall behind.10 The US Food and Drug Administration
deﬁnes patient preference information as “qualitative or
quantitative assessments of the relative desirability orss correspondence to: Samare P.I. Huls, MSc, Erasmus School of Health Poli
am, The Netherlands 0031 10 408 8860. Email: huls@eshpm.eur.nl
15 - see front matter Copyright ª 2019, ISPOR–The Professional Society for
cess article under the CC BY-NC-ND license (http://creativecommons.org/lic
doi.org/10.1016/j.jval.2019.04.1930acceptability to patients of speciﬁed alternatives or choices
among outcomes or other attributes that differ among alternative
health interventions.”11 In this context, qualitative assessments
usually refer to exploring patient preferences and quantitative
assessments for eliciting patient preferences. Not aligning the
assessment of health intervention costs and beneﬁts with patient
preferences can cause adherence to be very different than
expected, and it can explain why many health interventions that
have developed throughout the medical product life cycle end up
not being used.12 Other arguments for integrating patient
preferences in HTA are that it is considered ethical to listen to thecy & Management, Erasmus University Rotterdam, PO Box 1738, 30000 DR,
Health Economics and Outcomes Research. Published by Elsevier Inc. This is an
enses/by-nc-nd/4.0/).
SYSTEMATIC LITERATURE REVIEW 1319patient voice,13,14 it will increase patient satisfaction,14,15 and that
HTA decision making will be more informed and more
transparent with the inclusion of patient-relevant value
judgments and experiential data.13–17
Although the US Food and Drug Administration has provided
guidance on how to use patient preference information in
beneﬁt-risk assessments,11 HTA is still lagging behind. Patients are
increasingly being involved in the HTA decision-making
process,18,19 but how to elicit and incorporate patient
preferences in a systematic and scientiﬁcally valid manner is still
subject to debate. For example, Weernink et al.20 could not ﬁnd a
method that performed well from a statistical and patient burden
point of view. Janssen et al.21 suggested further researching
validity and reliability tests for quantitative preference methods.
Facey et al.22 discussed whether and how qualitative, and
quantitative, patient preference studies could be considered
robust scientiﬁc evidence. Hansen and Lee17 questioned the
validity of qualitative research methods. In a recently published
editorial, Mott10 stated that HTA needs “substantive changes” to
catch up with regulatory decision making in the incorporation of
patient preferences. He mainly questioned how to weigh patient
preference information in current HTA procedures. Facey et al.23
highlighted the “substantial challenges to realizing the goal of
informing evidence-based patient-centered policy.” The variety of
open questions concerning patient preferences in HTA raised by
different researchers suggests the need for a comprehensive
overview of all challenges in the ﬁeld. Therefore, the objective of
this article is to provide a systematic review of the challenges to
integrating patient preferences in HTA raised by literature. By
doing so, an implicit research agenda is proposed.Methods
Study Design
To identify open questions concerning the use of patient
preferences in HTA, the following study design was used.
First, literature about patient preferences in HTA was identiﬁed.
Second, the study characteristics of the included literature were
elicited. Third, issues related to the integration of patient
preferences in HTA, as raised in the literature, were derived. Last,
the issues were categorized according to thematic differences and
similarities. The results were analyzed on 3 different levels of
categorization, namely from broad to speciﬁc: “categories,”
“topics,” and “issues.” An illustration of the study design can be
found in Figure 1.Figure 1. Study design. The 3 different levels of categorization, from
issues were subdivided into topics; topics (and their issues) were alsoIdentiﬁcation of Literature
To identify literature about patient preferences in HTA, we
conducted a systematic review using the databases Embase,
Medline Ovid, Web of Science, Scopus, Cochrane CENTRAL,
CINAHL EBSCOhost, and Google Scholar. The search terms can
be found in Appendix A in supplementary materials found at
https://doi.org/10.1016/j.jval.2019.04.1930.
Articles were deemed eligible if they met the following 6
inclusion criteria. The studies had to concern patient preferences,
had to concern HTA, and had to discuss at least 1 issue concerning
the integration of patient preferences in HTA. Further, the articles
had to be English-language articles, the full text had to be
available, and the articles had to be published between 2013 and
2017 because recent publication is inherent to providing a
contemporary overview.
After excluding duplicates and articles outside the
relevant publication years, 2 of the researchers (S.H. and C.W.)
independently reviewed the remaining titles and abstracts for
eligibility. If at least 1 of the researchers determined that an article
met the eligibility criteria based on title and abstract screening, a
full-text screening was done by the researchers. If no consensus
could be reached about the eligibility of the full text, a third
researcher (E.B.G.) was consulted. The review was conducted in
accordance with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses Statement.24
Description of Study Characteristics
For all eligible articles, 6 study characteristics were extracted.
Extracted data included the country in which the ﬁrst author was
employed, whether the study was a theoretical or applied study,
the medical context (ie, general or disease-speciﬁc) in which the
study was conducted, and whether the article concerned
qualitative (exploring) or quantitative (eliciting) patient
preferences. In addition, we extracted which type of stakeholders
raised the issue (eg, respondents or the authors) and for which
type of stakeholders the issue was relevant (eg, patients, HTA
bodies, or academics). Data were extracted by 1 researcher, after
which 2 other researchers validated the ﬁndings.
Elicitation of Issues
Issues concerning the integration of patient preferences in HTA
were extracted from the literature in the broadest sense
(ie, questions, concerns, barriers, facilitators, and areas for further
research). All study-speciﬁc elements were deleted from the
extracted issues to allow for comparison of the issues acrossbroad to speciﬁc, were “categories,” “topics,” and “issues.” Elicited
subdivided into categories.
Figure 2. Study selection.
Articles identified by database
searching
(N = 2,147)
Articles screened (N = 375)
Full-text articles assessed for 
eligibility (N = 262)
Full-text articles excluded
 (N = 195):
Excluded articles outside of 
relevant publication years
(N = 688)
Excluded duplicate articles 
(N = 1,084)
Excluded articles based on title 
and abstract (N = 113)
- No patient preferences (N = 74)
- No HTA (N = 25)
- No integration (N = 6)
- No recommendation (N = 47)
- Other (N = 16)
- >1 exclusion criterion (N = 27)
Studies included in systematic
review (N = 67)
1320 VALUE IN HEALTH NOVEMBER 2019studies. Data were extracted by 1 researcher, followed by
conﬁrmation of 2 other researchers.
Categorization of Issues
Two researchers (S.H. and C.W.) performed a 3-level
categorization of the elicited issues, and a third researcher was
consulted if no consensus could be reached. The 3 different levels,
from broad to speciﬁc, were “categories,” “topics,” and “issues.”
Issues were subdivided into topics; topics (and their issues) werealso subdivided into categories. Again, an illustration of the study
design is presented in Figure 1. To enhance consistency of the
categorization process, we deﬁned, before analysis, whether a
research issue would fall into only 1 category or topic,
respectively. Consensus thus had to be reached on which category
or topic best described the issue. As in Utens et al.,25 we used the
following 5 categories as the broadest level of categorization:
conceptual, normative, procedural, methodological, and practical
issues. Conceptual issues relate to the deﬁnition and
characterization of patient preferences. Normative issues concern
Table 1. Study characteristics—summary.
Item N = 67* %†
Country of origin Canada 13 19
United Kingdom 13 19
Germany 10 15
United States 8 12
Australia 7 10
The Netherlands 6 9
Other 10 15
Type of study Theoretical 51 76
Application 15 22
Both 1 1
Medical context General 44 66
Disease speciﬁc 23 34
Preference
elicitation
Qualitative 31 46
Quantitative 17 25
Both 9 13
Not deﬁned 10 15
Issue raised
by stakeholder
Authors and
cited authors
52 78
Respondents:
HTA professionals
5 7
Respondents: Patients 4 6
Respondents: Other 6 9
Issue relevant
for stakeholder
HTA professionals
and academics
34 51
HTA professionals 23 34
Other 10 15
HTA indicates Health Technology Assessment.
*Absolute number of articles
†Relative number of articles (as % of total of 67 articles). Percentages may not
add to 100 because of rounding error.
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Procedural issues relate to how to integrate patient preferences
into the existing procedures of HTA. Methodological issues
address establishing good and accurate research practice on the
topic. Practical issues address all other concerns of a practical
nature such as time and money constraints. The topics were the
second level of categorization. Unlike the categories, topics were
not predeﬁned and were established using backward induction.
The issues were grouped according to thematic similarities and
differences; the exact name of the topic was determined after the
issues were grouped. Included in the third level of categorization
were the issues themselves. The categorized data were analyzed in
2 different ways. First, to give insight into the variety of issues in
each category and topic, respectively, the number of issues in each
category or topic (as % of the total number of issues) was
established. Second, to measure frequency of occurrence of the
issues, the number of articles that mentioned each issue (as % of
total number of articles) was analyzed.
Results
Identiﬁcation of Literature
The database search identiﬁed 2147 articles, of which
375 unique articles published in 2013 to 2017 were screened.
Sixty-seven articles met the inclusion criteria and were subject to
data extraction and analysis (Fig. 2).
Description of Study Characteristics
For most of the articles containing issues regarding patient
preference in HTA, the ﬁrst authors worked on behalf of
organizations/universities in Canada (n = 13; 19%), the
United Kingdom (n = 13; 19%), and Germany (n = 10; 15%) (Table 1).
Othercommoncountriesoforiginwere theUnitedStates (n=8;12%),
Australia (n =7; 10%), and TheNetherlands (n=6; 9%). Three quarters
of the articles (51 of 67 articles) discussed the integration of patient
preferences in HTA theoretically rather than actually conducting a
preference study.Almost twothirdsof the articles (n=44) concerned
a general medical context rather than a disease-speciﬁc context.
Thirty-one articles concerned the qualitative elicitation of
preferences (46%), whereas 17 concerned quantitative preference
elicitation (25%), 9 concerned both (13%), and 10 did not specify
(15%).
Many of the research issues were raised by the authors or
authors cited in the articles (n = 52; 78%). The vast majority of ﬁrst
authors (73%) worked in academia; the remainder worked for a
variety of organizations (eg, patient organizations, HTA agencies,
and private consultants). In the remainder of articles where study
respondents were speciﬁcally asked about the advancement of
patient preference integration in HTA (n = 15, 22%), respondents
were HTA professionals (n = 5), patients (n = 4), and a variety of
other respondents (eg, healthcare professionals, caregivers, and
policy makers, n = 6). Most of the issues were relevant for HTA
professionals and academics (n = 34; 51%). Other issues were
relevant for HTA professionals only (n = 23; 34%) or for a variety of
HTA professionals, clinical guideline developers, patients, patient
organizations, or clinicians (n = 10; 15%). Table 1 summarizes
these study characteristics; a more elaborate overview of the
study characteristics per article is presented in Appendix B in the
supplementary materials found at https://doi.org/10.1016/j.jval.2
019.04.1930.
Categorization of Issues
Across the 5 categories of identiﬁed issues, 16 topics and 37
unique research issues were identiﬁed from the total selection ofarticles. The issues were the most speciﬁc level of categorization.
These were subdivided into topics. In turn, the topics were
subdivided into categories. Table 2 presents a broad overview of
the research categories and topics. Table 3 presents the most
speciﬁc level, namely, the issues. The analysis of the 3 levels of
categorization is discussed ranging from broad to speciﬁc.
Categories of identiﬁed issues
Of the 37 issues, 1 was conceptual (3%), 5 were normative
(14%), 9 were procedural (24%), 18 were methodological (49%), and
4 were of a practical nature (11%) (Fig. 3). In terms of how often
the issues were mentioned, methodological issues arose relatively
often in the literature—namely, in 55 of 67 articles (82%).
Procedural issues were also mentioned frequently (n = 49; 73%).
Normative issues were raised relatively less frequently (n = 34;
51%), followed by practical issues (n = 16; 24%) and conceptual
issues (n = 6; 9%).
Topics of identiﬁed issues
The 16 research topics that were extracted can be found in
Table 2. Each of these topics contains between 1 and 4 issues. The
establishment of a taxonomy for patient preference studies was
the only conceptual topic that was raised. It was raised in 6 of the
Table 2. Relative occurrence of issues, per category of issues
and per topic of issues.
Category Topic # Issues # Mentions
N = 37* %† N = 67* %†
Conceptual 1 3 6 9
Taxonomy 1 3 6 9
Normative 5 14 34 51
Whose preferences 4 11 26 39
Relevance of
preferences
1 3 11 16
Procedural 9 24 49 73
Weight 3 8 21 31
Impact 1 3 21 31
Patient education 3 8 20 30
Evidence based 1 3 17 25
HTA stage 1 3 16 24
Methodological 18 49 55 82
Choice of method 3 8 30 45
Internal validity 3 8 24 36
Generalizability 4 11 19 28
Sample selection 1 3 15 22
External validity 2 5 9 13
Patient characteristics 2 5 8 12
Reliability 3 8 7 10
Practical 4 11 16 24
Resources 4 11 16 24
HTA indicates Health Technology Assessment.
*Absolute number of issues identiﬁed and absolute number of articles
mentioning each issue.
†Relative number of issues (as % of 37 issues) and relative number of articles
mentioning each issue (as % of 67 articles). Percentages might not add up to
100% because most studies mentioned multiple issues or because of rounding
error.
1322 VALUE IN HEALTH NOVEMBER 201967 articles (9%; eg, Utens et al.,25 Brooker et al.,26 and DeJean
et al.27). Normative topics included whose preferences to elicit and
the relevance of preference studies to patients. Whose preferences
to elicit was mentioned most—namely, in 26 of the 67 articles
(39%; eg, Rashid et al.,28 Gagnon et al.,29 and Buck et al.30).
Procedural topics concerned what weight to give patient
preferences in current HTA procedures, how to evaluate impact,
how to educate patients in preparation for preference studies,
whether and how patient preferences are evidence based, and in
which HTA stage to incorporate patient preferences. The most
often mentioned procedural topics were how to weight preference
studies in comparison to or in addition to current ethical, clinical,
and cost-effectiveness (quality adjusted life year [QALY])
procedures (n = 21; 31%; eg, Dirksen,14 Mühlbacher and
Kaczynski,31 and Mühlbacher and Sadler32) and how to evaluate
the impact of preference studies on HTA decision making (n = 21;
31%; eg, Dipankui et al.,33 Kreis and Schmidt,34 and Abelson
et al.35). Methodological topics concerned choice of method,
internal and external validity, reliability, generalizability, and
which patient characteristics affect preferences and how.
The most prevailing methodological topic was choice of method
(n = 30; 45%; eg, Utens et al.,36 Wortley et al.,37 and Brereton
et al.38), followed by internal validity (n = 24; 36%; eg, Brookeret al.,26 Wahlster et al.,39 and Danner et al.40). The only practical
topic that was raised concerned resource constraints in
conducting preference studies, which was mentioned in 16
of the 67 articles (24%; eg, Utens et al.,25 Hailey et al.,41 and
Single et al.42).
Issues
Table 3 gives an overview of the 37 unique research issues and
their frequency of being mentioned. The most frequently posed
normative issues concerned whether the preferences of
representatives of patient organizations represent the preferences
of a broader set of individuals (n = 13; 19%; eg, Rashid et al.,28
Gagnon et al.,29 and Buck et al.30) as well as whose preferences
should be elicited (n = 12; 18%; eg, Kreis et al.,43 Mott and
Najafzadeh,44 and Thokala et al.45) and whether patient-relevant
outcomes and processes should be accounted for in preference
studies and how this should be done (n = 11; 16%; eg, Evers et al.,46
Mühlbacher et al.,47 and Berglas et al.48). The most
frequently posed issue of a procedural nature was how to
evaluate the impact of preference studies (n = 21; 31%; eg,
Dipankui et al.,33 Kreis and Schmidt,34 and Abelson et al.35),
followed by whether preference studies can be considered robust
scientiﬁc evidence (n = 17; 25%; eg, Iskrov and Stefanov,49
Moreira,50 and Tordrup et al.51) and in which HTA stage to
incorporate them (n = 16; 24%; eg, Hämeen-Anttila et al.,52 Weeks
et al.,53 and Husereau et al.54). The most frequently raised
methodological issues were about which methods to use for
preference elicitation (n = 29; 43%; eg, Utens et al.,36 Wortley
et al.,37 and Brereton et al.38) and about heterogeneity in
preferences (n = 18; 27%; eg, Wahlster et al.,39 Di Paolo et al.,55 and
Doctor and MacEwan56). The most frequently mentioned practical
issues with conducting preference studies were cost constraints
(n = 13; 19%; eg, Wortley et al.,37 Mossman et al.,57 and Kievit
et al.58) and time constraints (n = 11; 16%; eg, Buck et al.,30
Brereton et al.,59 and Scott and Wale60).
Discussion
In this study, from a selection of 67 articles, we identiﬁed 37
unique research issues that concern the integration of patient
preferences in HTA. In most of the articles, methodological issues
were raised (82%), followed by procedural (73%), normative (51%),
practical (24%), and conceptual (9%) issues. Frequently posed
methodological issues were about preference heterogeneity and
choice of method. Common procedural issues concerned how to
evaluate the impact of preference studies and their degree of
being evidence based.
The relatively large number of unique issues shows that
patient preference integration is by and large a relevant topic to be
researched. This review includes theoretical and applied studies
and includes studies in numerous medical contexts from various
countries. Furthermore, the identiﬁed issues relate to qualitative
(exploring) and quantitative (eliciting) preference methods that
might vary in rigorousness and addressability depending on the
research question concerning patient preferences in HTA. Given
the variety of study characteristics, this review provides a
comprehensive research agenda that is relevant for multiple
stakeholders. The issues in the articles were relevant for HTA
professionals, academic researchers, clinical guideline developers,
patients, patient organizations, and/or clinicians. Nonetheless, the
majority of the issues were raised by academic authors of the
articles, and the articles provide little guidance on how to address
the issues. Hence, we believe that to reach consensus on the way
forward, involvement, coordination, and collaboration among the
different stakeholders is warranted.
Table 3. Three-level categorization and relative occurrence of issues.
Category Topic # Issue N = 67* %† Article(s)
Conceptual
Taxonomy 1. How should we deﬁne patient
preferences and subsequently
ﬁnd and retrieve patient
preference studies?
6 9 25–28,36,49
Normative
Whose
preferences
1. Do preferences of representatives
of patient organizations/advocacies
represent preferences of a broader
set of individuals?
13 19 21,29,30,43,52,
57,59,60,62,64,82–84
2. Whose preferences should
be elicited (eg, patients with or
without treatment experience,
carers, patient representatives)?
12 18 25,31,33,34,
43–45,64,68,82,84,85
3. Are patient preferences
inﬂuenced by external factors
(eg, media, family, or
pharmaceutical companies)?
7 10 14,28,29,57,63,64,83
4. How can preferences
from various samples
(eg, clinicians, carers, and patients)
be synthesized to be of value as a whole?
3 4 46,53,85
Relevance 1. What are patient-relevant
outcomes (ie, health vs well-being),
and should preference studies
also focus on process?
11 16 14,25,36,
46–48,58,65,81,86,87
Procedural
Weight 1. How should preference
studies be evaluated in
comparison/addition to clinical
and economic evaluation studies?
15 22 14,25,27,29,31,
36,38,39,60,64,
65,82,84,88,89
2. How can preference studies
add to or replace the QALY paradigm?
5 7 14,32,36,51,75
3. How should ethical issues
concerning patient
preferences be weighed in HTA?
4 6 13,42,60,63
Impact 1. How can we evaluate the
impact of patient preferences
studies on HTA decision making?
21 31 14,21,25,28,29,31,
33–35,37,43,49,52,53,
57,60,62,68,80,82,90
Patient education 1. How can patients be
sufﬁciently trained to perform HTA studies?
14 21 21,29,30,43,52,55,
59,60,63,64,68,82,87,91
2. How can communication
between researchers and
patients be aligned in preference studies?
6 9 21,29,30,60,82,87
3. How should patients and
caregivers be informed
about HTA studies and
the possibility of being involved?
12 19 37,46,52,53,60,
64,65,68,81,82,91,92
Evidence based 1. How is and should
the quality and transparency
of patient preference studies
be assessed to be considered
robust scientiﬁc evidence?
17 25 14,21,28,33,38,43,
46,49–51,58,59,63,
64,75,84,91
HTA stage 1. In which context and
stage of HTA should preferences
be used to inform decision making?
16 24 25,29,30,34,46,
48,52–54,62,65,
84,86,88,90,91
Methodological
Choice of
method
1. Which methods are
preferable for eliciting preferences?
29 43 14,25–27,29,31,
32,34,36–40,45,51,
52,59,61,64,68,75,81,
84,85,90,91,93–95
continued on next page
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Table 3. Continued
Category Topic # Issue N = 67* %† Article(s)
2. When should we use
quantitative (eliciting)
versus qualitative (exploring)
research methods for
patient preference studies?
3 4 14,25,26
3. Which methods to elicit
patient preferences are
preferable in which stage of HTA?
2 3 29,62
Internal
validity
1. How do preferences on
an individual level differ from
those on a collective level
(ie, preference heterogeneity)?
18 27 21,32,36,38–40,44,
47,55,56,58,60,
65,87,89,95–97
2. How does framing affect preferences? 4 6 26,31,40,66
3. How can validity of
preference studies be tested?
1 1 47
Reliability 1. How stable are preferences over time? 4 6 14,47,48,81
2. How consistent are
individuals in preference
studies, how does this affect
results, and how should inconsistent
responses be handled?
3 4 21,40,47
3. How should uncertainty in
patient preferences be modeled?
1 1 31
Generalizability 1. How representative are
preferences from the recruited
sample for the entire population?
9 13 21,28,34,47,59,60,64,68,85
2. Can preference studies
be transferred across
diseases and contexts
(ie, as a generic instrument)?
7 10 14,25,33,39,46,51,81
3. Can preference studies
be transferred across
countries/sociocultural groups?
4 6 38,47,59,92
4. How representative are
preferences for a singular
intervention compared to
when the intervention is
administered alongside other interventions?
2 3 48,81
Sample
selection
1. How (ie, via which
channels and based on
which characteristics)
should the sample be selected?
15 22 28–30,41,43,46,
52,53,59,64,66,
68,82,90,98
External
validity
1. What is the external validity
of preference studies, and
how can this be improved?
5 7 21,40,59,66,97
2. How can we merge
real-world data (eg, adherence data)
and stated preference studies?
4 6 14,48,49,56
Patient
characteristics
1. Which sociodemographic
patient characteristics
(eg, sex, age, education,
income, family, risk attitude,
and beliefs) affect preferences,
and how should we tailor these subgroups?
6 9 30,38,46,
55,56,97
2. Which disease-speciﬁc
patient characteristics
(eg, stage and severity of illness)
affect preferences, and how
should we tailor these subgroups?
6 9 46,55,56,
81,96,97
continued on next page
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Table 3. Continued
Category Topic # Issue N = 67* %† Article(s)
Practical
Resources 1. How can cost constraints of
preference studies be overcome?
13 19 25,30,37,41–43,53,
54,57–60,68
2. How can time constraints of
preference studies be overcome?
11 16 25,29,30,41–43,54,59,60,68,98
3. How can staff/expertise
constraints of preference
studies be overcome
(who should perform preference studies)?
6 9 25,29,42,60,67,68
4. How can location constraints of preference studies be
overcome?
1 1 30
QALY indicates quality adjusted life year; HTA, Health Technology Assessment.
*Absolute number of articles.
†Relative number of articles mentioning each issue (as % of 67 articles). Percentages do not add up to 100% because most studies mentioned multiple issues or because
of rounding error.
Figure 3. Relative occurrence of issues, per category of issues.
SYSTEMATIC LITERATURE REVIEW 1325The issues identiﬁed in this review are very much in line with
non-HTA speciﬁc literature9,12 in which experts generally argue for
the use of patient preferences in healthcare research. According to
Ostermann et al.,12 important issues are internal and external
validity, reliability, and preference heterogeneity in addition to
evidence-based prediction of uptake and adherence. In a research
agenda concerning regulatory review of medical devices, Levitan
et al.9 stated that validity and reliability, the choice of method,
sample selection, patient-relevant outcomes and processes,
framing, patient education, and correcting for patient
characteristics were important issues to consider. Within the HTA
context, Mott10 prioritized issues about weighting patient
preferences in current HTA procedures. He discussed whether
patient preferences should be incorporated within the QALY or
beyond the QALY and proposed multiple-criteria decision analysis
as a new methodological approach to HTA. The challenges
mentioned by Facey et al.23 include the impact of preference
studies on HTA decisions, time and cost constraints, and how to
weight preference studies alongside clinical and cost-effectiveness
studies. The authors also strongly highlighted the need for patient
preference studies to be evidence based. Despite the fact that the
previously mentioned authors differed in their prioritization of
issues, all of the issues in their articles were also identiﬁed in our
review, advocating its inclusiveness.
Some aspects of this review require discussion. A ﬁrst
limitation is that articles outside the scope of our deﬁnitions may
have been overlooked for various reasons. As mentioned in some
of the included articles,25–28,36,49 patient preferences are not
clearly deﬁned, and therefore studies concerning this topic are not
easily retrievable. Furthermore, the integration of public
preferences is sometimes discussed alongside the integration of
patient preferences.28,30,34,35,44,53,61–68 Although it is an important
issue to address, it was not an explicit goal of this research to take
a stance on or provide an overview of whether to use patient,
public, or both preferences in HTA. For an overview of arguments
for and against public and patient preferences in health valuation,
other literature10,69–74 can be consulted. Other reasons for
potentially having overlooked important research questions that
are inherent to reviewing literature are publication lag or bias and
the inclusion of only English-language articles.
Second, the process of categorization should be interpreted
with caution. For pragmatic reasons, study characteristics and
issues were extracted by 1 researcher, followed by conﬁrmation by
2 other researchers. The categorization of issues was performed by2 researchers, followed by conﬁrmation by a third researcher, yet
the issues were subjectively categorized to put them into context.
There could be discrepancies between what was originally meant
by authors of the articles included in the analysis, how we
interpreted the issues, and how other researchers would interpret
them. In addition, we interpreted frequency of occurrence as a
way to measure priority. The broader the issue, the more it is
likely to occur; so it is possible that issues unintentionally became
weighted according to their speciﬁcity in the extraction process.
The current categorization is by no means intended to be
deﬁnitive. However, it is a systematically retrieved overview and,
we believe, an informative descriptive basis for a more extensive
prioritization of issues to advance the integration of patient
preferences in HTA. Other interesting research that goes beyond
the scope of this article could be in-depth analysis about how
knowledge accumulated on a particular issue or topic as listed in
this review. In addition, it might be interesting to research how
particular issues or topics trend together.
Thirdly, it should be noted that HTA studies vary in the degree
to which patient preferences are meaningful. According to the
articles included in this systematic review, integrating patient
preferences in HTA is mostly relevant for the following situations:
when there is no 1 treatment that is considered superior,14,25,26
when the beneﬁts of interventions are only marginal,14 when
uncertainty of the treatment outcome is high,4 when there are
1326 VALUE IN HEALTH NOVEMBER 2019multiple alternatives that vary largely in terms of risk-beneﬁt
trade-offs,4 when preferences of patients are expected to be very
heterogeneous,4 and when the treatment concerns a rare disease
that would beneﬁt from early HTA.46
Based on the literature and our interpretation of the data, we
recommend 2 areas for further research that are fundamental to
the advancement of integrating patient preferences in HTA. First,
as addressed in articles included in this review14,32,36,51,75 and
beyond,10,69,76 the discussion as to whether patient preferences
should be incorporated within the QALY or beyond the QALY is
essential to the integration of patient preferences in HTA. Second,
in agreement with articles included in this review32,45 and
broader literature,7,10,19,77–79 we recommend exploration of the
possibilities of using multiple-criteria decision analysis to
integrate patient preferences. Both of these procedural matters
relate to normative changes to current HTA procedures, hence
warranting further research. Other normative issues, such as
whose preferences to incorporate in HTA, concern a choice rather
than further research. To address the entire spectrum of issues
identiﬁed in this review, especially the normative issues, better
communication, collaboration, and consensus among the different
stakeholders is required.80,81
Conclusion
In line with the increasing use of patient preferences in
various medical contexts, the integration of patient preferences
in HTA is expected to contribute to better decision making and
to increase uptake, adherence, and patient satisfaction. So,
what is next for patient preferences in HTA? Methodological
and procedural issues were mentioned most; yet, the
large number of different issues advocates the overall
importance of a multi-stakeholder and holistic approach to the
integration of patient preferences in HTA. By providing a
contemporary overview of issues in the literature, this review
is an important ﬁrst step toward the integration of patient
preferences in HTA in a systematic and scientiﬁcally valid
manner. The next step requires coordination and collaboration
among the different stakeholders to reach consensus on the
way forward.
Acknowledgements
We gratefully acknowledge Wichor Bramer, information specialist at
Erasmus MC—Erasmus University Medical Centre, Rotterdam, for helping
with the construction of the search strategy and the systematic data
retrieval for this review. This project has received funding from the
Erasmus Initiative “Smarter Choices for Better Health.”Supplementary Materials
Supplementary data associated with this article can be found in the
online version at https://doi.org/10.1016/j.jval.2019.04.1930.
REFERENCES
1. Health Technology Assessment 2018: HTA Deﬁnitions. World Health Orga-
nization. http://www.who.int/health-technology-assessment/about/Deﬁning/
en/. Accessed September 19, 2018.
2. Boivin A, Green J, van der Meulen J, Légaré F, Nolte E. Why consider patients’
preferences? A discourse analysis of clinical practice guideline developers.
Med Care. 2009;47(8):908–915.
3. Montori VM, Brito JP, Murad MH. The optimal practice of evidence-based
medicine: incorporating patient preferences in practice guidelines. JAMA.
2013;310(23):2503–2504.4. Whitty JA, Fraenkel L, Saigal CS, Groothuis-Oudshoorn CGM, Regier DA,
Marshall DA. Assessment of individual patient preferences to inform clinical
practice. Patient. 2017;10(4):519–521.
5. Domecq JP, Prutsky G, Elraiyah T, et al. Patient engagement in research:
a systematic review. BMC Health Serv Res. 2014;14(1):89.
6. Forsythe LP, Szydlowski V, Murad MH, et al. A systematic review of
approaches for engaging patients for research on rare diseases. J Gen Intern
Med. 2014;29(suppl 3):S788–S800.
7. Ho M, Saha A, McCleary KK, et al. A framework for incorporating patient
preferences regarding beneﬁts and risks into regulatory assessment of
medical technologies. Value Health. 2016;19:746–750.
8. Johnson FR, Beusterien K, Özdemir S, Wilson L. Giving patients a meaningful
voice in United States regulatory decision making: the role for health
preference research. Patient. 2017;10(4):523–526.
9. Levitan B, Hauber AB, Damiano MG, Jaffe R, Christopher S. The ball is in your
court: agenda for research to advance the science of patient preferences in
the regulatory review of medical devices in the United States. Patient.
2017;10(5):531–536.
10. Mott DJ. Incorporating quantitative patient preference data into healthcare
decision making processes: Is HTA falling behind? Patient. 2018;11(3):
249–252.
11. Patient Preference Information—Voluntary Submission, Review in Premarket
Approval Applications, Humanitarian Device Exemption, Applications, and
De Novo Requests, and Inclusion in Decision Summaries and Device Labeling.
August 2016. US Food & Drug Administration. https://www.fda.gov/
regulatory-information/search-fda-guidance-documents/patient-preference-
information-voluntary-submission-review-premarket-approval-applications.
Accessed September 19, 2018.
12. Ostermann J, Brown DS, de Bekker-Grob EW, Mühlbacher AC, Reed SD.
Preferences for health interventions: improving uptake, adherence, and
efﬁciency. Patient. 2017;10(4):511–514.
13. Wale J, Scott AM, Hofmann B, Garner S, Low E, Sansom L. Why patients
should be involved in health technology assessment. Int J Technol Assess
Health Care. 2017;33:1–4.
14. Dirksen CD. The use of research evidence on patient preferences in health
care decision-making: issues, controversies and moving forward. Expert Rev
Pharmacoecon Outcomes Res. 2014;14:785–794.
15. Bridges JF, Jones C. Patient-based health technology assessment: a vision of
the future. Int J Technol Assess Health Care. 2007;23:30–35.
16. O’Mahony B, Kent A, Aymé S. Pﬁzer-sponsored satellite symposium at the
European Haemophilia Consortium (EHC) Congress: changing the policy
landscape: haemophilia patient involvement in healthcare decision-making.
Eur J Haematol Suppl. 2014;74:1–8.
17. Hansen HP, Lee A. Patient aspects and involvement in HTA: an academic
perspective. Pharmaceuticals Policy Law. 2011;13:123–128.
18. Gagnon MP, Desmartis M, Lepage-Savary D, et al. Introducing patients’ and
the public’s perspectives to health technology assessment: a systematic
review of international experiences. Int J Technol Assess Health Care.
2011;27:31–42.
19. Facey KM, Hansen HP, Single ANV, eds. Patient Involvement in Health
Technology Assessment. Singapore: Adis; 2017.
20. Weernink MGM, Janus SIM, van Til JA, Raisch DW, van Manen JG,
IJzerman MJ. A systematic review to identify the use of preference elicitation
methods in healthcare decision making. Pharm Med. 2014;28(4):175–185.
21. Janssen EM, Marshall DA, Hauber AB, Bridges JFP. Improving the quality
of discrete-choice experiments in health: How can we assess validity
and reliability? Expert Rev Pharmacoecon Outcomes Res. 2017;17:
531–542.
22. Facey K, Boivin A, Gracia J, et al. Patients’ perspectives in health technology
assessment: a route to robust evidence and fair deliberation. Int J Technol
Assess Health Care. 2010;26(3):334–340.
23. Facey KM, Bedlington N, Berglas S, Bertelsen N, Single ANV, Thomas V.
Putting patients at the centre of healthcare: progress and challenges for
health technology assessments. Patient. 2018;11(6):581–589.
24. Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA statement. PLoS
Med. 2009;6(7):e1000097.
25. Utens CMA, Dirksen CD, van der Weijden T, Joore MA. How to integrate
research evidence on patient preferences in pharmaceutical coverage
decisions and clinical practice guidelines: a qualitative study among Dutch
stakeholders. Health Policy. 2016;120:120–128.
26. Brooker AS, Carcone S, Witteman W, Krahn M. Quantitative patient
preference evidence for health technology assessment: a case study. Int J
Technol Assess Health Care. 2013;29:290–300.
27. DeJean D, Giacomini M, Simeonov D, Smith A. Finding qualitative
research evidence for health technology assessment. Qual Health Res.
2016;26:1307–1317.
28. Rashid A, Thomas V, Shaw T, Leng G. Patient and public involvement in the
development of healthcare guidance: an overview of current methods and
future challenges. Patient. 2017;10:277–282.
29. Gagnon MP, Desmartis M, Gagnon J, et al. Introducing the patient’s
perspective in hospital health technology assessment (HTA): the views
of HTA producers, hospital managers and patients. Health Expect.
2014;17:888–900.
SYSTEMATIC LITERATURE REVIEW 132730. Buck D, Gamble C, Dudley L, et al. From plans to actions in patient and public
involvement: qualitative study of documented plans and the accounts of
researchers and patients sampled from a cohort of clinical trials. BMJ Open.
2014;4(12):e006400.
31. Mühlbacher AC, Kaczynski A. Making good decisions in healthcare with
multi-criteria decision analysis: the use, current research and future
development of MCDA. Appl Health Econ Health Policy. 2016;14:29–40.
32. Mühlbacher AC, Sadler A. The probabilistic efﬁciency frontier: a framework
for cost-effectiveness analysis in Germany put into practice for hepatitis C
treatment options. Value Health. 2017;20:266–272.
33. Dipankui MT, Gagnon MP, Desmartis M, et al. Evaluation of patient
involvement in a health technology assessment. Int J Technol Assess Health
Care. 2015;31:166–170.
34. Kreis J, Schmidt H. Public engagement in health technology assessment and
coverage decisions: a study of experiences in France, Germany, and the
United Kingdom. J Health Polit Policy Law. 2013;38:89–122.
35. Abelson J, Wagner F, DeJean D, et al. Public and patient involvement in health
technology assessment: a framework for action. Int J Technol Assess Health
Care. 2016;32:256–264.
36. Utens CMA, van der Weijden T, Joore MA, Dirksen CD. The use of
research evidence on patient preferences in pharmaceutical coverage
decisions and clinical practice guideline development: exploratory study
into current state of play and potential barriers. BMC Health Serv Res.
2014;14:540.
37. Wortley S, Wale J, Grainger D, Murphy P. Moving beyond the rhetoric of
patient input in health technology assessment deliberations. Aust Health Rev.
2017;41:170–172.
38. Brereton L, Ingleton C, Gardiner C, et al. Lay and professional stakeholder
involvement in scoping palliative care issues: methods used in seven
European countries. Palliat Med. 2017;31:181–192.
39. Wahlster P, Brereton L, Burns J, et al. An integrated perspective on the
assessment of technologies: INTEGRATE-HTA. Int J Technol Assess Health Care.
2017;33:544–551.
40. Danner M, Vennedey V, Hiligsmann M, Fauser S, Gross C, Stock S. How well
can analytic hierarchy process be used to elicit individual preferences?
Insights from a survey in patients suffering from age-related macular
degeneration. Patient. 2016;9:481–492.
41. Hailey D, Werkö S, Bakri R, et al. Involvement of consumers in health
technology assessment activities by INAHTA agencies. Int J Technol Assess
Health Care. 2013;29:79–83.
42. Single ANV, Scott AM, Wale J. Developing guidance on ethics for patient
groups collecting and reporting patient information for health technology
assessments. Patient. 2016;9:1–4.
43. Kreis J, Puhan MA, Schunemann HJ, Dickersin K. Consumer involvement in
systematic reviews of comparative effectiveness research. Health Expect.
2013;16:323–337.
44. Mott DJ, Najafzadeh M. Whose preferences should be elicited for use in
health-care decision-making? A case study using anticoagulant therapy.
Expert Rev Pharmacoecon Outcomes Res. 2016;16:33–39.
45. Thokala P, Devlin N, Marsh K, et al. Multiple criteria decision analysis for
health care decision making—an introduction: report 1 of the ISPOR MCDA
Emerging Good Practices Task Force. Value Health. 2016;19:1–13.
46. Evers P, Greene L, Ricciardi M. The importance of early access to medicines
for patients suffering from rare diseases. Regul Rapp. 2016;13:5–8.
47. Mühlbacher AC, Bridges JFP, Bethge S, et al. Preferences for antiviral therapy
of chronic hepatitis C: a discrete choice experiment. Eur J Health Econ.
2017;18:155–165.
48. Berglas S, Jutai L, MacKean G, Weeks L. Patients’ perspectives can be
integrated in health technology assessments: an exploratory analysis of
CADTH Common Drug Review. Res Involv Engagem. 2016;2:21.
49. Iskrov G, Stefanov R. Criteria for drug reimbursement decision-making:
an emerging public health challenge in Bulgaria. Balkan Med J. 2016;33:
27–35.
50. Moreira T. Understanding the role of patient organizations in health
technology assessment. Health Expect. 2015;18:3349–3357.
51. Tordrup D, Mossman J, Kanavos P. Responsiveness of the EQ-5D to clinical
change: Is the patient experience adequately represented? Int J Technol Assess
Health Care. 2014;30:10–19.
52. Hämeen-Anttila K, Komulainen J, Enlund H, et al. Incorporating patient
perspectives in health technology assessments and clinical practice
guidelines. Res Social Adm Pharm. 2016;12:903–913.
53. Weeks L, Polisena J, Scott AM, Holtorf AP, Staniszewska S, Facey K. Evaluation
of patient and public involvement initiatives in health technology
assessment: a survey of international agencies. Int J Technol Assess Health
Care. 2017;33:715–723.
54. Husereau D, Henshall C, Sampietro-Colom L, Thomas S. Changing health
technology assessment paradigms? Int J Technol Assess Health Care.
2016;32:191–199.
55. Di Paolo A, Sarkozy F, Ryll B, Siebert U. Personalized medicine in Europe: Not
yet personal enough? BMC Health Serv Res. 2017;17:289.
56. Doctor J, MacEwan JP. Limitations of traditional health technology
assessment methods and implications for the evaluation of novel therapies.
Curr Med Res Opin. 2017;33:1635–1642.
57. Mossman J, Baker MG, Kossler I. Patient power as a driver for change: Reality
or rhetoric? Glob Policy. 2017;8:133–138.58. Kievit W, Tummers M, Van Hoorn R, et al. Taking patient heterogeneity and
preferences into account in health technology assessments. Int J Technol
Assess Health Care. 2017;33:562–569.
59. Brereton L, Wahlster P, Mozygemba K, et al. Stakeholder involvement
throughout health technology assessment: an example from palliative care.
Int J Technol Assess Health Care. 2017;33:552–561.
60. Scott AM, Wale JL. HTAi Patient and Citizen Involvement in HTA Interest
Group, Patient Involvement and Education Working Group. Patient advocate
perspectives on involvement in HTA: an international snapshot. Res Involv
Engagem. 2017;3:2.
61. Dalle Fratte CF, Passerini A, Vivori C, Dalla Palma P, Guarrera GM. The
relevance of citizen involvement in health technology assessment. A concrete
application in the assessment of HPV co-testing in the Autonomous Province
of Trento. Epidemiol Biostatistics Public Health. 2015;12.
62. Douglas CMW, Wilcox E, Burgess M, Lynd LD. Why orphan drug coverage
reimbursement decision-making needs patient and public involvement.
Health Policy. 2015;119:588–596.
63. Ducey A, Ross S, Pott T, Thompson C. The moral economy of health tech-
nology assessment: an empirical qualitative study. Evid Policy. 2017;13:7–27.
64. Lopes E, Street J, Carter D, Merlin T. Involving patients in health technology
funding decisions: stakeholder perspectives on processes used in Australia.
Health Expect. 2016;19:331–344.
65. MacLeod TE, Harris AH, Mahal A. Stated and revealed preferences for funding
new high-cost cancer drugs: a critical review of the evidence from patients,
the public and payers. Patient. 2016;9:201–222.
66. Morgan H, Hoddinott P, Thomson G, et al. Beneﬁts of Incentives for
Breastfeeding and Smoking cessation in pregnancy (BIBS): a mixed-methods
study to inform trial design. Health Technol Assess. 2015;19:1–522. vii-viii.
67. Regier DA, Bentley C, Mitton C, et al. Public engagement in priority-setting:
results from a pan-Canadian survey of decision-makers in cancer control.
Soc Sci Med. 2014;122:130–139.
68. Whitty JA. An international survey of the public engagement practices of health
technology assessment organizations. Value Health. 2013;16:155–163.
69. Versteegh MM, Brouwer WBF. Patient and general public preferences for
health states: a call to reconsider current guidelines. Soc Sci Med.
2016;165:66–74.
70. Cubi-Molla P, Shah K, Burström K. Experience-based values: a framework for
classifying different types of experience in health valuation research. Patient.
2018;11(3):253–270.
71. Drummond M, Brixner D, Gold M, Kind P, McGuire A, Nord El. Toward a
consensus on the QALY. Value Health. 2009;12(suppl 1):S31–S35.
72. Menzel P, Dolan P, Richardson J, Olsen JA. The role of adaptation to disability
and disease in health state valuation: a preliminary normative analysis. Soc
Sci Med. 2002;55(12):2149–2158.
73. Nord E, Daniels N, Kamlet M. QALYs: some challenges. Value Health.
2009;12(suppl 1):S10–S15.
74. Ubel PA, Loewenstein G, Jepson C. Whose quality of life? A commentary
exploring discrepancies between health state evaluations of patients and the
general public. Qual Life Res. 2003;12(6):599–607.
75. Beresniak A, Medina-Lara A, Auray JP, et al. Validation of the underlying
assumptions of the quality-adjusted life-years outcome: results from the
ECHOUTCOME European project. Pharmacoeconomics. 2015;33:61–69.
76. Extending the QALY. The University of Shefﬁeld. https://scharr.dept.shef.ac.
uk/e-qaly/. Accessed October 23, 2018.
77. Marsh KD, Sculpher M, Caro JJ, Tervonen T. The use of MCDA in HTA: great
potential, but more effort needed. Value Health. 2018;21(4):394–397.
78. Campillo-Artero C, Puig-Junoy J, Culyer AJ. Does MCDA trump CEA? Appl
Health Econ Health Policy. 2018;16(2):147–151.
79. Angelis A, Kanavos P. Comment on: “Does MCDA trump CEA?”. Appl Health
Econ Health Policy. 2019;17(1):123–124.
80. Gagnon MP, Candas B, Desmartis M, et al. Involving patient in the early stages
of health technology assessment (HTA): a study protocol. BMC Health Serv
Res. 2014;14:273.
81. Morel T, Cano SJ. Measuring what matters to rare disease patients—
reﬂections on the work by the IRDiRC taskforce on patient-centered outcome
measures. Orphanet J Rare Dis. 2017;12(1):171.
82. Gagnon MP, Desmartis M, Gagnon J, et al. Framework for user involvement in
health technology assessment at the local level: views of health managers, user
representatives, and clinicians. Int J Technol Assess Health Care. 2015;31:68–77.
83. Cassels A. Patient speaking for patients: What constitutes genuine patient
input into pharmaceutical policymaking? Int J Health Gov. 2016;21:89–95.
84. Mühlbacher AC, Juhnke C, Beyer AR, Garner S. Patient-focused benefit-risk
analysis to inform regulatory decisions: the European Union perspective.
Value Health. 2016;19:734–740.
85. Janssen IM, Scheibler F, Gerhardus A. Importance of hemodialysis-related
outcomes: comparison of ratings by a self-help group, clinicians, and
health technology assessment authors with those by a large reference group
of patients. Patient Prefer Adherence. 2016;10:2491–2500.
86. Low E. Potential for patients and patient-driven organizations to improve
evidence for health technology assessment. Int J Technol Assess Health Care.
2015;31:226–227.
87. Narbutas S, York K, Stein BD, et al. Overview on patient centricity in cancer
care. Front Pharmacol. 2017;8:698.
88. Burke W, Brown Trinidad S, Press NA. Essential elements of personalized
medicine. Urol Oncol. 2014;32:193–197.
1328 VALUE IN HEALTH NOVEMBER 201989. Mühlbacher AC. Patient-centric HTA: different strokes for different folks.
Expert Rev Pharmacoecon Outcomes Res. 2015;15:591–597.
90. Kleme J, Pohjanoksa-Mäntylä M, Airaksinen M, et al. Patient perspective in
health technology assessment of pharmaceuticals in Finland. Int J Technol
Assess Health Care. 2014;30:306–311.
91. Drummond M, Tarricone R, Torbica A. Assessing the added value of health
technologies: reconciling different perspectives. Value Health. 2013;16(suppl
1):S7–S13.
92. Li H, Ngorsuraches S. Revisit what is next for pharmacoeconomics and
outcomes research in Asia. Value Health Reg Issues. 2014;3:1–4.
93. Kennedy-Martin T, Paczkowski R, Rayner S. Utility values in diabetic kidney
disease: a literature review. Curr Med Res Opin. 2015;31:1271–1282.94. Payakachat N, Ali MM, Tilford JM. Can the EQ-5D detect meaningful change?
A systematic review. Pharmacoeconomics. 2015;33:1137–1154.
95. Weernink MGM, van Til JA, Groothuis-Oudshoorn CGM, IJzerman MJ. Patient
and public preferences for treatment attributes in Parkinson’s disease.
Patient. 2017;10:763–772.
96. Facey K, Granados A, Guyatt G, et al. Generating health technology assessment
evidence for rare diseases. Int J Technol Assess Health Care. 2014;30:416–422.
97. Mühlbacher AC, Bethge S, Kaczynski A. Treatment after acute coronary
syndrome: analysis of patient’s priorities with analytic hierarchy process. Int
J Technol Assess Health Care. 2016;32:284–291.
98. Chen RC. Comparative effectiveness research in oncology: the promise,
challenges, and opportunities. Semin Radiat Oncol. 2014;24:1–4.
